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[57] ABSTRACT

An evacuated envelope has a rectangular display sec-
tion and a gun section at one edge of the display section.
The display section includes front and back walls which
are generally rectangular, in closely spaced, parallel
relation, and a plurality of spaced, parallel support walls
between the front and back walls forming a plurality of
parallel channels. The gun section extends across one
end of the channels and includes therein gun structure
which will direct electrons into the channels. In each of
the channels is a beam guide which confines the elec-
trons in a beam and guides the beam along the length of
the channel. The beam guide also includes means for
selectively deflecting the electron beam out of the guide
at selective points along the guide so that beam will
impinge upon a phosphor screen along the inner surface
of the front wall. In each of the channels is a scanning
deflector which deflects the path of the beam as it
passes from the guide to the phosphor screen so that
each of the beams will scan a portion of the phosphor
screen.

17 Claims, 3 Drawing Figures
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1
GUIDED BEAM FLAT DISPLAY DEVICE

Matter enclosed in heavy brackets [ J appears In the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue,

BACKGROUND OF THE INVENTION

The present invention relates to a guided beam type
of flat display device wherein at least one and prefera-
bly each of a plurality of electron beams are scanned
over a different area portion of an image screen, The
invention relates particularly to a scan deflection struc-
ture for scanning each of the beams in one of its two
orthogonal scan directions within its area portion of the
screen.

One structure which has been proposed for a large
area screen flat display device comprises a thin box-like
envelope with one of the large sides thereof constituting
a faceplate on which a phosphor screen is disposed.
Within the envelope are a plurality of spaced, parallel
support (against external atmospheric pressure) walls
perpendicularly disposed to and between the large sides
of the envelope forming a plurality of parallel channels.
Across one end of the channels is a gun structure which
directs at least one electron beam along each of the
channels. In each of the channels is a beam guide which
confines the electron beam in the channel and guides the
beam along the length of the channel. The beam guide
also includes means for deflecting the electron beam out
of the beam guide at selected points along the beam
guide. The beams in all of the channels are simulta-
neously deflected out of the beam guides toward the
phosphor screen at each of the selected points to
achieve a line-by-line scanning of the phosphor screen.
This type of display as disclosed by the prior art re-
quired as many beams as picture elements desired for
horizontal resolution in black and white operation and
two or three times as many for color operation.

SUMMARY OF THE INVENTION

An electron display tube includes an evacuated enve-
lope having a substantially rectangular front wall and a
phosphor screen along the inner surface of the front
wall. In the envelope is means for generating a beam of
electrons and directing the beam in a first path generally
parallel to and across the phosphor screen. Along the
first beam path is means for selectively deflecting the
beam out of the first path at selected points along the
first path into a second path extending toward the phos-
phor screen so that the beam will impinge on the phos-
phor screen. Along the second path of the beam is
means for deflecting the beam in a plane which is trans-
verse to the first path of the beam and thereby causes
the beam to scan at least a portion of the screen.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a perspective view of a guided beam flat
display device of the present invention.

FIG. 2 is a sectional view of a portion of the display
device taken along line 2—2 of FIG. 1.

FIG. 3 is a sectional view of a portion of the display
device taken along line 3—3 of FIG. 2.

DETAILED DESCRIPTION

Referring to FIG. 1, a flat display device including
the scan deflection structure of the present invention is
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generally designated as 10. The display device 10 com-
prises an evacuated envelope 12, typically of glass,
having a display section 14 and an electronic gun sec-
tion 16. The display section 14 includes a rectangular
front wall 18 which is the viewing screen, and a rectan-
gular back wall 20 in spaced parallel relation to the
front wall 18. The front wall 18 and back wall 20 are
connected by side walls 22. The front wall 18 and back
wall 20 are dimensioned to correspond with the size of
the viewing screen desired, e.g., about 30 by 40 inches
(75 by 100 cm) and are spaced apart typically about 1-3
inches (2.5 to 7.5 cm).

As shown in FIG. 2, a plurality of spaced, substan-
tially parallel, supporting walls 24, made of an electri-
cally insulating material, such as glass, are secured be-
tween the front wall 18 and the back wall 20 and extend
from the gun section 16 to the opposite side wall of the
envelope 12. The supporting walls 24 provide the inter-
nal support for the evacuated envelope 12 against exter-
nal atmospheric pressure, and divide the display section
14 into a plurality of channels 26. The edge of each of
the supporting walls 24 which extends along the front
wall 18 are tapered so as to provide a minimum area
contact between the supporting walls 24 and the front
wall 18,

On the inner surface of the front wall 18 is a phosphor
screen 28. For a black and white display the phosphor
screen 28 is of any well known composition used in
black and white display devices. For a color display, the
phosphor screen 28 is preferably made up of alternating
strips of conventional phosphor compositions which
emit red, green and blue when excited by electrons. On
the phosphor screen 28 is a film 30 of an electrically
conductive metal which is transparent to electrons,
such as aluminum. For a color display, a shadow mask
32 extends across each of the channels 26 adjacent to

‘but spaced from the phosphor screen 28. The shadow

mask 32 is mounted on the supporting walls 24 and
extends the full length of the channel 26. For a phos-
phor screen 28 made up of alternating strips, the
shadow mask 32 includes rows of elongated slits such as
described in U.S. Pat. No. 3,766,419 to R. L. Barbin,
issued Oct. 16, 1973, entitled “Cathode-Ray Tube With
Shadow Mask Having Random Web Distribution”.

In each of the channels 26 adjacent the back wall 20
i8 an electron beam guide. The electron beam guide may
be of any construction which will guide one or more
electron beams along a first path extending along the
length of the channel and will allow deflection of the
beam at spaced points along the channel into a second
path extending towards the phosphor screen 28. As
shown, the electron beam guides are of the type dis-
closed in the copending application of T. Credelle, Ser.
No. 607,490, filed Aug. 25, 1975, entitled *Flat Display
Tube With Beam Guide”. )

The electron beam guide includes a first metal ground
plane 34 extending along the inner surface of the back
wall 20, and a second metal ground plane 36 spaced
from and substantially parallel to the first ground plane
34. The first metal ground plane 34 has three U-shaped
troughs 38 which face the second ground plane 36 and
which extend in parallel relation along the entire length
of the channel 26. The first ground plane 34 may be
made of a single sheet of a conductive metal or may be
a plurality of metal strips extending in parallel .elation
across the channel 26 and spaced longitudinzlly along
the channel.
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The second ground plane 36 is of a sheet of an electri-
cally conductive metal and has three rows of spaced
holes 40 therethrough with each row of the holes being
over a separate one of the troughs 38 in the first ground
plane 34.

A plurality of wires 42 extend traversely across the
channel 26 between the first and second ground planes
34 and 36. The wires 42 are transverse the longitudinal
dimension of the channel and are in spaced parallel
relation along the entire length of the channel 26. The
wires are positioned between the holes 48 in the second
ground plane 36.

A focus plate 44 extends across each of the channels
26 adjacent to but spaced from the second ground plane
36, and an acceleration plate 46 extends across each of
the channels 26 adjacent to but spaced from the focus
plate 44. The focus plate 44 and the acceleration plate
46 are of an electrically conductive metal and extend
the full length of the channel 26. The focus plate 44 and
the acceleration plate 46 each has three rows of holes 48
and 50 respectively therethrough with the holes 48 and
50 being in alignment with the holes 40 in the second
ground plate 46.

In each of the channels 26 are a pair of spaced, sub-
stantially parallel deflection electrodes 52. The deflec-
tion electrodes 52 extend between the acceleration plate
46 and the shadow mask 32 along the entire length of
the channel 26. Preferably, the deflection electrodes 52
are on the surfaces of the supporting walls 24 or side
wall 22 which forms the sides of the particular channel
26. On the surface of each of the supporting walls 24 or
side wall 22 between the deflection electrode 52 and the
shadow mask 32 is a line sampling electrode 54.

The gun section 16 of the envelope 12 is an extension
of the display section 14 and extends along one set of
adjacent ends of the channels 26. The gun section 16
may be of any shape suitable to enclose the particular
gun structure contained therein. The electron gun struc-
ture contained in the gun section 16 may be of any well
known construction suitable for selectively directing at
least one beam of electrons along each of the channels
26. For example, the gun structure may comprise a
plurality of individual guns, one being mounted at one
end of each of the channels 26 for directing separate
beams of electrons along each of the channels. For a
color display device of the type shown in FIGS. 2 and
3, three electron beams are required along each of the
channels 26 with each beam being directed along a
separate one of the troughs 38 in the first ground plane
34 of the beam guide. However, for a black and white
display device only a single beam is required for each
channel.

Another type of gun structure which can be used
includes a line cathode extending along the gun section
16 across the ends of the channels 26 and adapted to
selectively direct individual beams of electrons along
the channels. A gun structure of this type is described in
U.S. Pat. No. 2,858,464 to W. L. Roberts, issued Oct.
28, 1958, entitled “Cathode Ray Tube”.

No matter what type of gun structure is used in the
gun section 16, the gun structure should also include
means for modulating the electron beams according to a
video input signal. As shown in FIG. 1, a terminal 56
extends through a side wall 22 of the envelope 12. The
terminal 54 includes a plurality of terminal wires by
which the gun structure and other parts of the display
within the envelope 12 can be electrically connected to
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suitable operating circuitry and power source outside of
the envelope 12.

In the operation of the display device 10, the gun
structure in the gun section 16 generates and directs at
least one beam of electrons into each of the channels 26.
For a color display device preferably three beams of
electrons are directed into each of the channels 26. The
electron beams are directed between the ground planes
34 and 36 of the beam guide with each beam being
directed along a separate one of the troughs 38 in the
first ground plane 34. In the beam guides, the ground
plates 34 and 36 are at ground potential and the wires 42
are at a positive potential. As described in the previ-
ously referred to pending application of T. Credelle,
this causes each of the electron beams to travel in an
undulating path through the wires 42 and between the
ground planes 34 and 36 along the entire length of the
channel 26. The U-shape of the troughs 38 causes elec-
trostatic forces to be applied to each of the electron
beams as the beam passes between the wires 42 and the
first ground plane 34 to confine the electrons of each
beam between the sides of the troughs so that each beam
will flow along a separate one of the troughs. Thus,
each of the electron beams flows along a first path along
its respective channel 26 from the gun section 16 to the
side wall 22 of the envelope 12 opposite the gun section.

‘When the electron beams reach a selected point along
the guide, the electron beams are deflected out of the
first path into a second path extending toward the front
wall of the envelope 12. This can be achieved by
switching the potential applied to the wire 42 adjacent
the side wall 22 to a negative potential, or, if the first
ground plane 34 is in the form of a plurality of parallel
strips, by switching the potential applied to the strip
adjacent the side wall 22 to a negative potential. The
selected point of deflection out of the guide is progres-
sively moved along the guide toward the electron gun
end thereof to effect vertical scanning.

“The deflected electron beams pass out of the beam
guide through adjacent holes 40 in the second ground
plane 36. The electron beams will then pass through the
holes 48 in the focus plate 44 and the holes 50 in the
acceleration plate 46. A potential positive with respect
to the second ground plane 36 is applied to the focus
plate 44 so as to focus the beams as they pass through
the holes 48, and a potential also positive with respect to
the second ground 36 and preferably the same potential
as that on the metal film 30, is applied to the accelera-
tion plate 46 so as to accelerate the flow of the beams as
they pass through the holes 50. The electron beams will
flow toward the phosphor screen 28 by a positive po-
tential applied to the metal film 30 on the phosphor
screen 28.

As the electron beams flow along their second paths
from the acceleration plate 46 to the phosphor screen
28, the electron beams pass between the deflection elec-
trodes 52. Initially, one of the deflection electrodes 52 in
each of the channels 26 is at a potential positive with
respect to the potential applied to the metal film 30 on
the phosphor screen 28 and the other of the deflection
electrodes is at a potential negative with respect to the
potential applied to the metal film 30. This causes the
second paths of the electron beams to be deflected
toward the deflection electrode which is at the positive
potential. The potentials applied to the deflection elec-
trodes 52 are such that the second paths of the electron
beams are deflected sufficiently to cause the beams to
initially impinge on the phosphor screen 28 juxtaposed
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the supporting wall 24 on which is the positively
charged deflection electrode 52. The potentials applied
to the deflection electrodes 82 are varied in conven-
tional manner by application of appropriate deflection
signals thereto to effect & horizontal scanning of the
beam across a portion of the screen equal to the width
of a channel. By similarly deflecting the beams in each
of the channels across its respective channel, a visual
line will be created across the full width of the phos-
phor screen 28 to achieve a complete horizontal line
scan of the phosphor screen. The horizontal scanning of
the phosphor screen 28 is combined with the vertical
scanning to light up the entire screen. By modulating
the beams at the gun structure, a display can be
achieved on the phosphor screen 28 which can be
viewed through the front wall 18 of the display device.

Each time the second paths of the beams are de-
flected transversely across the channels by the deflec-
tion electrodes 52, at least one beam in each channel
will impinge on at least one if not both of the line sam-
pling electrodes 54. When a beam impinges on a line
sampling electrode 54 an electrical signal is generated in
the electrode which can be detected. This signal can be
tsed to determine the position of the beams so as to
achieve proper alignment of the corresponding beams
in each of the channels. This signal can also be used to
determine the beam current to insure uniform bright-
ness of the display across the screen. Thus, the line
sampling electrodes 54 can be used to detect the posi-
tion and/or the intensity of the current of the beams.
This information can be used to control the signals to
the deflection electrodes 52 to properly align all of the
beams and/or control the signal to the gun structure to
achieve proper current levels and landing position at
the screen.

Although the display device 10 has been described as
having three beams directed along each of the channels
26 to achieve a color display, for a black and white
display only one beam of electrons need be directed into
the beam guide in each of the channels 26, and the
shadow mask 32 would not be required. However, the
display device would operate in the same manner as
previously described with the single beam in each of the
channels 26 being deflected out of its first path along the
beam guide at a plurality of points along the channel
into second paths toward the phosphor screen 28. As
the beam passes between the deflection electrodes 52
the beam would be deflected transversely across the
channel 26 to achieve line scans of the phosphor screen
28.

Thus, there is provided a flat display device in which
a plurality of electron beams are directed through chan-
nels along first paths substantially parallel to the phos-
phor screen on the front wall of the device. The beams
are deflected out of the first paths into second paths
extending toward the phosphor screen at a plurality of
spaced points along the first paths. As the beams pass
along each of the second paths each of the beams is
deflected across a plane which traverses and is substan-
tially perpendicular to the first path of the beam so that
the beam sweeps the portion of the phosphor screen
which extends transversely across the channel to pro-
vide a line scan of the phosphor screen.

By having each beam scan transversely across the
portion of the phosphor screen in each channel, which
channel is substantially wider than the diameter of the
beam, the number of beams necessary to achieve a scan-
ning of the entire width of the display device is reduced.

—

0

20

30

35

40

50

60

65

For example, for a display device 40 inches (100 em)in
width having channels which are 1 inch (2.5 em) in
width only 40 beams for black and white and 40 sets of
three beams for color are necessary. This simplifies the
gun structure necessary for the display device. This also
simplifies the internal structure of the displey device by
reducing the number of supporting walls and beam
guides required. Also, since the channels are much
wider than the diameter of the electron beams, the di-
mensional tolerances of the widths of the beam guides
are not as critical,

We claim:

1. An electron display device comprising

an evacuated envelope having a substantially flat
front wall, \

a phosphor screen along the inner surface of said
front wall, sald screen comprising a plurality of pic-
ture elements, ‘

means in said device for generating a beam of elec-
trons and directing said beam in a first path gener-
ally parallel to and across said phosphor screen,

means along said first beam path for selectively de-
flecting said beam out of said first path at selected
points along said first path into a second path ex-
tending toward said phosphor screen so that the
beam will impinge on said phosphor screen, and

means along said second path for deflecting said beam
in a plane transverse to said first path of the beam
so that the beam will scan at least a portion of the
phosphor screen comprising more than one of said
picture elements.

2. An electron display device [in accordance with
claim 1 in which the means for deflecting said beam as
it moves along the second path comprises) comprising
an evacuated envelope having a substantially flat front
wall,

a phosphor screen along the inner surface of said front
wall, said screen comprising a plurality of picture
elements,

means in said device for generating a beam of electrons
and directing said beam in a first path generally par-
allel to and across said phosphor screen,

means along said first beam path for selectively deflect-
ing said beam out of said first path at selected points
along said first path into a second path extending
toward said phosphor screen so that the beam will
impinge on said phosphor screen, and

means along said second path for deflecting said beam in
@ plane transverse to said first path of the beam so that
the beam will scan at least a portion of the phosphor
screen comprising more than one of said picture ele-
ments, said means along said second path comprising,
a pair of spaced, substantially parallel deflection
electrodes between the first path of the electron
beam and the phosphor screen and positioned so
that the second paths of the electron beam passes
between the deflection electrodes.

3. An electron display device in accordance with
claim 2 including a beam guide for guiding said beam
along said first path and which includes means for de-
flecting said beam into said second paths at spaced
points along the beam guide.

4. An electron display device [in accordance with
claim 1 including] comprising

an evacuated envelope having a substantially flat front
wall,

a phosphor screen along the inner surfacc ~ said front
wall, said screem comprising a plurality of picture
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elements, means in said device for generating a plu-
rality of electron beams and directing said beams
along separate first paths substantially parallel to
and across said [front wall] phosphor screen,
means along each of said first paths for selectively
deflecting each of said beams out of its respective
first path [of] ar selected points along the first
path into second paths extending toward said phos-
phor screen, so that the beam will impinge on said
phosphor screen, and means along the second paths
of each of said beams for deflecting the beams as
they move along their second paths [through] in
a plane transverse to the first paths of the beams so
that each of the beams scans at least a portion of the
phosphor screen comprising more than one of said
picture elements.

5. An electron display device in accordance with

claim 4 in which the means for deflecting each of the
electron beams as it moves along its second path com-
prises a pair of spaced, substantially parallel deflection
electrodes between the first path of the electron beam
and the phosphor screen and positioned so that the
second path of the beam extends between the deflection
electrodes.

6. An electron display device in accordance with

claim § including a plurality of pairs of spaced, substan-
tially parallel deflection electrodes with each pair of
deflection electrodes being positioned so that the sec-
ond paths of at least one electron beam passes between
the deflection electrodes of each pair.

7. An electron display device in accordance with

claim 6 in which the first paths of the electron beams are
spaced apart such that different electron beams scan
different portions of the phosphor screen.

8. An electron display device comprising:

an evacuated envelope having closely spaced, sub-
stantially parallel, front and back walls, and a plu-
rality of spaced, substantially parallel support walls
extending substantially perpendicularly between
said front and back walls and forming a plurality of
channels extending across said front and back
walls,

a phosphor screen along the inner surface of said
front wall in each of said channels, said screen com-
prising a plurality of defined picture elements,

means at one end of said channel for generating and
directing at least one beam of electrons along each
of said channels along a first path generaliy parallel
to and along said front wall,

means in each of said channels for selectively deflect-
ing the beam in the channel out of its first path at
selected points along the channel into second paths
extending toward said phosphor screen so that the
beam will impinge on the phosphor screen, and

means in each of said channels for deflecting the
beam in the channel as it moves along its second
paths in a plane which [tranverses] transverses the
first path of the beam so that the beam will scan the
portion of the phosphor screen in the channel [tra-
versely] transversely across the channel, said por-
tion comprising more than one picture element.

9. An electron display device [in accordance with

claim 8 in which theJ comprising:

an evacuated envelope having closely spaced, substan-
tially parallel, front and back walls, and a plurality of
spaced, substantially parallel support walls extending
substantially perpendicularly between said front and
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back walls and forming a plurality of channels ex-
tending across said front and back walls,

a phosphor screen along the inner surface of said front
wall in each of said channels, said screen comprising a
plurality of defined picture elements,

means at one end of said channel for generating and
directing at least one beam of electrons along each of
said channels along a first path generally parailel to
and along said front wall,

means in each of said channels for selectively deflecting
the beam in the channel out of its first path at selected
points along the channel into second paths extending
toward said phosphor screen so that the beam will
impinge on the phosphor screen, and

means in each of said channels for deflecting the beam
in the channel as it moves along its second paths in a
plane which transverses the first path of the beam so
that the beam will scan the portion of the phosphor
screen in the channel transversely across the channel,
said portion comprising more than one picture ele-
ment, said means in each channel for deflecting the
beam as it moves along its second paths [com-
prises comprising a pair of deflection electrodes
extending in spaced parallel relation between the
first path of the beam and the phosphor screen and
positioned so that the second paths of the beam
extend between said deflection electrodes.

10. An electron display device in accordance with
claim 9 in which each deflection electrode extends
along a separate one of the support walls forming the
sides of the respective channel.

11. An electron display device in accordance with
claim 10 in which each of the deflection electrodes is a
metal film on the support wall along which it extends.

12. An electron display device in accordance with
claim 10 including a beam guide extending along the
back wall in each of the channels, said beam guide being
adapted to guide the electron beam along its first path
but permitting the deflection of the beam into its second
paths at spaced points along the beam guide.

13. An electron display device [in accordance with
claim 12 including] comprising:

an evacuated envelope having closely spaced, substan-
tially parallel, front and back walls, and a plurality of
spaced, substantially parallel support walls extending
substantially perpendicularly between said front and
back walls and forming a plurality of channels ex-
tending across said front and back walls,

a phosphor screen along the inner surface of said front
wall in each of said channels, said screen comprising a
plurality of defined picture elements, means at one
end of seid channel, for generating and directing a
plurality of beams of electrons [into] afong each
of the channels, [and] along a first path generally
parallel to and along said front wall, a separate beam
guide extending along each channel for each of the
beams, means in each of said channels for selectively
deflecting the beams in the channel out of said first
path at selected points along the channel into second
paths extending toward said phosphor screen so that
the beams will impinge on the phopshor screen, and

means in each of said channels for deflecting the beams
in the channel as said beams move along said second
paths in a plane which transverses said first path of
said beams so that the beams will scan the portion of
the phosphor screen in the channel transversely across
the channel, said portion comprising more than one
picture element.
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14. An electron display device in accordance with
claim 10 including line sampling electrodes extending
along at least one of the support walls in each of the
channels between the deflection electrode and the phos-
phor screen, said line sampling electrode being engage-
able by an electron beam in said channel as the beam
moves along its second path.

15. An electron display device in accordance with
claim 13 including a shadow mask extending across
each channel [between the deflection electrodes and}
adjacent to the phosphor screen, said shadow mask hav-
ing a plurality of openings therethrough which the
beam pass.
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16. An electron display device in accordance with
claim 15 in which there are three beam guides in each
channel and the means for generating and directing
beams into each channel can direct a separate beam into
each beam guide.

17. An electron display device in accordance with
claim 16 including a focus plate extending across each
channel between the beam guides and the deflection
electrodes and an acceleration plate extends across each
channel between the focus plate and the deflection elec-
trodes, each of said focus plates and acceleration plates
having three rows of holes therethrough with each row

extending longitudinally along a separate beam guide.
® * % *
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